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JP-A-8-29387 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may 

not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The electrochemistry element which is characterized by providing 
the following and which was considered as composition. The 1st 
electrochemistry element which consisted of the negative electrodes and 
positive electrodes which have been countered and arranged through the 
solid electrolyte of oxygen ion conductivity. The negative electrode which 
contains the compound of nitrogen oxide adsorptivity under oxygen existence. 
The solid electrolyte of oxygen ion conductivity. 2nd gaseous diffusion 
resistance for making the 1st gaseous diffusion resistance which contacts the 
negative electrode of the 2nd electrochemistry element which consisted of 
positive electrodes which countered the aforementioned negative electrode 
and have been arranged through the aforementioned electrolyte, and the 
electrochemistry element of the above 1st to a controlled atmosphere, and the 
controlled atmosphere which contacted the negative electrode of the 
electrochemistry element of the above 2nd to the negative electrode of the 
electrochemistry element of the above 1st contact. 

[Claim 2] The electrochemistry element according to claim 1 which is the 
oxide in which the compound of the nitrogen oxide adsorptivity contained in 
the negative electrode of the 2nd electrochemistry element has Ba2YCu 307 
type structure. 

[Claim 3] The electrochemistry element according to claim 1 which the 
negative electrode of the 2nd electrochemistry element becomes from noble 
metals and the compound of the aforementioned nitrogen oxide adsorptivity 
at least. 

[Claim 4] The electrochemistry element according to claim 1 which the 
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positive electrode of the 1st electrochemistry element and a negative 
electrode, and the positive electrode of the electrochemistry element of the 
above 2nd become from noble metals at least. 

[Claim 5] The electrochemistry element according to claim 1 whose solid 
electrolyte is stabilization Zr02. 

[Claim 6] The electrochemistry element which is characterized by providing 
the following and which was considered as composition, and the 1st 
resistance for detecting the electrochemistry element current of the above 1st 
as voltage, The 2nd resistance for detecting the electrochemistry element 
current of the above 2nd as voltage, The 1st voltage sealofapproval means 
for impressing voltage to the electrochemistry element of the above 1st, 
Nitrogen oxide density measurement equipment which consists of the circuit 
means which carried out electrical installation of the 2nd voltage seal-of- 
approval means for impressing voltage to the electrochemistry element of the 
above 2nd, a detection means of the ends voltage of the above 1st and the 2nd 
resistance, and a heating means to heat the above 1st and the 2nd 
electrochemistry element to operating temperature. The 1st electrochemistry 
element which consisted of the negative electrodes and positive electrodes 
which have been countered and arranged through the solid electrolyte of 
oxygen ion conductivity. The negative electrode which contains the compound 
of nitrogen oxide adsorptivity under oxygen existence. The solid electrolyte of 
oxygen ion conductivity. 2nd gaseous diffusion resistance for making the 1st 
gaseous diffusion resistance which contacts the negative electrode of the 2nd 
electrochemistry element which consisted of positive electrodes which 
countered the aforementioned negative electrode and have been arranged 
through the aforementioned electrolyte, and the electrochemistry element of 
the above 1st to a controlled atmosphere, and the controlled atmosphere 
which contacted the negative electrode of the electrochemistry element of the 
above 2nd to the negative electrode of the electrochemistry element of the 
above 1st contact. 

[Claim 7] Nitrogen oxide density measurement equipment according to claim 
6 with which the atmosphere containing the nitrogen oxide in contact with an 
electrochemistry element established the pretreatment means of the 
aforementioned atmosphere before rather than it contacted the 
aforementioned element. 

[Claim 8] Nitrogen oxide density measurement equipment according to claim 
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6 from which a pretreatment means removes the inhibitor of water, particle- 
like dust, or nitrogen oxide decomposition. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electrochemistry 
element for measuring nitrogen oxide concentration electrochemically in the 
gas atmosphere in which nitrogen oxide exists. 
[0002] 

[Description of the Prior Art] The density measurement method of the 
nitrogen oxide (henceforth NOx) by the conventional electrochemical process 
For example, according to USP843877, the main part of a sensor separates a 
wall and forms two chambers. The decomposition situation by the catalysis of 
NOx (referred to as NO and N02) becomes unsymmetrical at the 
aforementioned wall, the electrode is prepared so that the measurable 
potential difference may occur there, and it is used for the judgment of the 
NOx concentration in the gas by which this potential difference is introduced 
into each chamber. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above- 
mentioned conventional composition, the oxygen density in NOx gas was the 
low concentration of 50 ppm level, and, moreover, measurement temperature 
was an elevated temperature comparatively with 620 degrees C - 930 degrees 
C. 

[0004] this invention solves the above-mentioned technical problem, and it 
aims at offering the element or equipment with which an oxygen density can 
measure nitrogen oxide concentration at low temperature comparatively at 
least about 20%. 
[0005] 

[Means for Solving the Problem] The 1st electrochemistry element which 
consisted of the negative electrodes and positive electrodes which countered 
and have arranged the electrochemistry element through the solid electrolyte 
of oxygen ion conductivity in order that this invention may attain the above- 
mentioned purpose, The negative electrode which contains the compound of 
nitrogen oxide adsorptivity under oxygen existence, The 2nd 
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electrochemistry element which consisted of positive electrodes which 
countered the aforementioned negative electrode and have been arranged 
through the solid electrolyte and the aforementioned electrolyte of oxygen ion 
conductivity, It considers as the composition which consists of the 2nd 
gaseous diffusion resistance for making the 1st gaseous diffusion resistance 
which contacts the negative electrode of the electrochemistry element of the 
above 1st to a controlled atmosphere, and the controlled atmosphere which 
contacted the negative electrode of the electrochemistry element of the above 
2nd to the negative electrode of the electrochemistry element of the above 1st 
contact. 
[0006] 

[Function] this invention reduces the oxygen density in the gas in which the 
1st electrochemistry element contains NOx by oxygen pumping operation by 
the above-mentioned composition. It is decomposed into nitrogen and oxygen 
by the 2nd electrochemistry element in which NOx in this hypoxia 
concentration gas has the negative electrode which contains the compound of 
nitrogen oxide adsorptivity under oxygen existence. The NOx concentration 
in gas can be measured from proportionality-ization of the oxygen ion current 
which flows in the NOx concentration in gas, and the amount of oxygen, i.e., 
the 2nd electrochemistry element, generated by decomposition. Moreover, 
the oxygen density measurement in gas is attained from the oxygen ion 
current which flows the 1st electrochemistry element. 

[0007] The decomposition reaction of NOx by the 2nd electrochemistry 
element is started from a nitrogen oxide adsorptivity compound fixing 
nitrogen oxide on a negative electrode. By the negative-electrode side of the 
2nd electrochemistry element, near the contact interface of a nitrogen oxide 
adsorptivity compound, noble metals (for example, platinum), and an oxygen 
ion conductivity electrolyte, nitrogen-oxygen combination of nitrogen oxide 
can weaken, and oxygen penetrates the aforementioned electrolyte as oxygen 
ion, moves to a positive -electrode side from a negative -electrode side, and is 
discharged in a controlled atmosphere as an oxygen-content child. On the 
other hand, in the negative-electrode side, a nitrogen content child is 
generated and it ****s in gas. 
[0008] 

[Example] Hereafter, the example of this invention is explained with 
reference to drawing I . 
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[0009] Drawing 1 is the outline cross section of an electrochemistry element. 
The 1st electrochemistry element of 1, and 2 and 3 is each a positive electrode 
and a negative electrode, and a solid electrolyte (it is described as YSZ two or 
less 8mol%Y203-ZrO). 4, and 5 and 6 - each of the 2nd electrochemistry 
element - a retaining wall, and 10 and 11 are [ a positive electrode and a 
negative electrode, and the solid electrolytes (8mol%Y203-Zr02) 7 and 8 of 
the 1st and the 2nd gaseous diffusion resistance, and 9 ] the 1st and 2nd gas 
chambers, respectively Positive electrodes 1 and 4 and a negative electrode 2 
consist of platinum, and a negative electrode 5 consists of Ba2YCu 307-x and 
platinum. 

[00 10] From the stoma prepared as gaseous diffusion resistance 7, a 
controlled atmosphere is diffused in the 1st gas chamber 10, and the oxygen 
contained in gas is ionized by the negative electrode 2, carries out spreading 
diffusion of the inside of YSZ as oxygen ion, and is emitted into a controlled 
atmosphere as an oxygen-content child from a positive electrode 1. The gas by 
which the oxygen density fell in the 1st gas chamber 10 is diffused from the 
stoma prepared as the 2nd gaseous diffusion resistance 8 to the 2nd gas 
chamber 11. Here, NOx in gas is decomposed into nitrogen and oxygen by the 
2nd electrochemistry element by the negative electrode 5, and the generated 
oxygen carries out spreading diffusion of the YSZ as oxygen ion, and is 
emitted into a controlled atmosphere as an oxygen-content child from a 
positive electrode 4. As an operating temperature, about 450 degrees C is 
desirable. 

[00 11] An example of the NOx resolvability ability by the 2nd 
electrochemistry element in 450 degrees C was shown in (Table 1). A reaction 
is gas flow system and the chemiluminescence formula NOx meter and the 
gas chromatograph performed gas analysis. Even if an oxygen density is air 
level (20%), high resolvability ability is shown. This is the feature that the 
2nd electrochemistry element is big. 
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[0012] 
[Table 1] 
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[0013] The relation with the NOx concentration (C) in the current (I) 
produced by NOx decomposition and gas was shown in the 2nd 
electrochemistry element at drawing 2 . Drawing 2 shows that the logarithm 
of Current I and the logarithm of the NOx concentration C are in almost 
linear proportionality. The NOx concentration in a controlled atmosphere can 
be measured from this relation. (In the case of drawing 2 , gaseous diffusion 
resistance is not prepared.) 

The above 1st and the 2nd electrochemistry element were created as follows. 
After repeating the conductive paste for electrodes of positive/negative on the 
surface of YSZ and repeating printing and dryness by turns, respectively, it 
calcinated at about 820 degrees C among the atmosphere, and the porous 
electrode film of positive/negative was formed in the YSZ front face. 
Furthermore, at each electrode edge, the binder was used and the platinum 
wire required for measurement of an electrical property was sintered. 
Although the ratio of platinum pair Ba2YCu 307x of composition of the 
conductive paste for negative electrodes used for the 2nd electrochemistry 
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element is about 1^1 in a mole ratio, composition is not necessarily this 
limitation. Moreover, the above-mentioned burning temperature is not 
restricted to 820 degrees C, either. According to SEM observation, the 
negative electrode 5 after baking is a porosity film, and is suitable for a gas 
reaction. 

[0014] The adsorption property of NOx of Ba2YCu 307x under oxygen 
existence was shown in drawing 3 , respectively. Moreover, even if Ba site in 
Ba2YCu307-x was replaced by Sr of an alkaline -earth element or Y site was 
replaced by other lanthanoidses, discovering a NOx adsorption property was 
confirmed. Therefore, you may use other Ba2YCu 307 type oxides instead of 
Ba2YCu 307-x. If it is the compound which absorbs or adsorbs NOx stably in 
oxygen even if it furthermore is not a Ba2YCu 307 type oxide, it is applicable 
as a negative-electrode material. 

[0015] Moreover, since it is desirable to mix with platinum in that NOx is 
adsorbed also at an elevated temperature as a negative electrode 5, it is 
considering as the composition which mixed Ba2YCu 307x and platinum. 
Positive electrodes 1 and 3 have desirable noble metals, such as platinum 
excellent in the resistance to environment, in order to advance oxidation 
reaction (positive-electrode reaction) of oxygen ion, if a real operating 
environment is taken into consideration. 

[0016] The ion current property over the oxygen density by the 1st 
electrochemistry element was shown in drawing 4 . although the ion current 
of drawing 4 is the case where gaseous diffusion resistance is not prepared, a 
concentration dependency is more clearly shown by preparing gaseous 
diffusion resistance, and the oxygen density in a controlled atmosphere can 
be measured from this property - from the former - the Ming kana - they 
are things 

[0017] Next, the outline composition of one example of NOx density 
measurement equipment is explained using drawing 5 . 

[0018] For the 1st in which the 1st and the 2nd electrochemistry element, and 
13 and 14 carry out at the 1st resistance and the 2nd resistance, and 15 and 
16 carry out [ 12-a and 12-b ] a voltage seal of approval to the 1st and 2nd 
electrochemistry elements, respectively and the 2nd voltage seal-of-approval 
means, and 17 and 18, in drawing 5 , the 1st and the 2nd voltage detection 
means, and 19 are [ a heating means and 20 ] circuit meanses, respectively. 
[0019] In the above-mentioned NOx density measurement equipment, 
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heating maintenance is carried out with the heating means 19 at about 450 
degrees C, contacting electrochemistry element 12 a and 12 b in the gas 
containing NOx. If the seal of approval of the voltage is carried out to 
electrochemistry element 12 a and 12 b by the voltage seal-ofapproval 
meanses 15 and 16, the oxygen ion current will occur for each 
electrochemistry element. With the voltage detection meanses 17 and 18, this 
ion current is measured as ends voltage of resistance 13 and 14. Already, 
since the relative relation of the oxygen ion current generated for each 
element, an oxygen density, and NOx concentration is understood, 02 
concentration is calculated from the voltage value from which NOx 
concentration is obtained from the voltage value acquired with the voltage 
detection means 18 with the voltage detection means 17. 

[0020] Although the gas which touches electrochemistry element 12*b has 
hypoxia concentration by oxygen pumping operation of electrochemistry 
element 12 a, it contains some oxygen. Since the oxygen ion current which 
flows to electrochemistry element 12~b shows the oxygen density dependency 
in gas, measurement of the oxygen density in gas is needed for NOx density 
measurement. To this, it can respond by oxygen density measurement using 
electrochemistry element 12-a. 

[0021] Moreover, the gas containing NOx may contain water, a unburnt 
matter (hydrocarbon), CO and C02, dust, etc. like for example, combustion 
exhaust air. These induce side reaction for an electrochemistry element as an 
inhibitor of electrode reaction, such as NOx decomposition, or poisoning and 
polluting are considered in an electrode front face. Therefore, before gas 
results in an electrochemistry element, it is desirable to remove such an 
inhibitor beforehand. In order to solve this problem, you may prepare the 
pretreatment sections, such as a filter and a dehumidifier. 
[0022] 

[Effect of the Invention] As explained above, according to this invention, in 
the atmosphere in which oxygen exists, the electrochemistry element for the 
NOx density measurement which carries out low-temperature operation, and 
the NOx density measurement equipment using it are obtained. 

[Brief Description of the Drawings] 

[Drawing 1,1 The outline cross section of the electrochemistry element in one example of 
this invention 
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[Drawing 2] The currentNOx concentration property view by the 2nd electrochemistry 
element in one example of this invention 

[Drawing 31 The NOx adsorption property view of Ba2YCu307X in one example of this 
invention 

[Pra,wing 4] The current-oxygen density property view by the 1st electrochemistry 
element in one example of this invention 

[Drawing 5l The outline block diagram of the NOx density measurement equipment in 
one example of this invention 
[Description of Notations] 

1 Negative Electrode 

2 Positive Electrode 

3 Solid Electrolyte 

4 Negative Electrode 

5 Negative Electrode 

6 Fixed Electrolyte 

7 1st Gaseous Diffusion Resistance 

8 2nd Gaseous Diffusion Resistance 

9 Retaining Wall 

10 1st Gas Chamber 

11 2nd Gas Chamber 

12-a The 1st electrochemistry element 
12-b The 2nd electrochemistry element 

13 1st Resistance 

14 2nd Resistance 

15 1st Voltage Seal-of- Approval Means 

16 2nd Voltage Seal-of* Approval Means 

17 1st Voltage Detection Means 

18 2nd Voltage Detection Means 

19 Heating Means 

20 Circuit Means 
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